
°a/e7€ S| 4K 

(FILE 'USPAT' ENTERED AT 11:30:33 ON 31 OCT 1998) 

LI 545 S SEMICONDUCTOR DOP? 

L2 3233 S ENERGY PULSE 

L3 5151 S LASER PULSE 
L4 17 S LI AND (L2 OR L3) 



=> d cit 14 1- 



1. 5,793,485, Aug. 11, 1998, Resonant-cavity apparatus for cytometry or 
particle analysis; Paul L. Gourley, 356/318, 338, 339, 417 [IMAGE 
AVAILABLE] 

2. 5,606,163, Feb. 25, 1997, All-optical, rapid readout, fiber-coupled 
thermoluminescent dosimeter system; Alan L. Huston, et al . , 250/337, 
484.3, 484.5 [IMAGE AVAILABLE] 

3. 5,548,433, Aug. 20, 1996, Optical clock recovery; Kevin Smith, 
359/158, 179, 188, 341, 349; 372/18, 26, 28, 32 [IMAGE AVAILABLE] 

4. 5,493,628, Feb. 20, 1996, High density optically encoded information 
storage using second harmonic generation in silicate glasses; Nabil M. 
Lawandy, 385/122; 346/107.1; 359/7, 326, 328; 385/141 [IMAGE AVAILABLE] 

5. 5,420,845, May 30, 1995, Methods of varying optical properties, 
optical devices, information recording media and information recording 
methods and apparatuses; Yoshihito Maeda, et al., 369/100; 346/135.1; 
369/275.1, 284, 288; 430/270.12, 945 [IMAGE AVAILABLE] 

6. 5,394,413, Feb. 28, 1995, Passively Q-switched picosecond microlaser; 
John J. Zayhowski, 372/10, 11, 21, 22 [IMAGE AVAILABLE] 

7. 5,298,106, Mar. 29, 1994, Method of doping single crystal diamond for 
electronic devices; Lawrence T. Kabacoff, et al . , 117/73, 929; 423/446; 
438/105 [IMAGE AVAILABLE] 

8. 5,294,289, Mar. 15, 1994, Detection of interfaces with atomic 
resolution during material processing by optical second harmonic 
generation; Tony F. Heinz, et al., 216/60; 118/712; 156/345; 216/67, 79; 
427/10 [IMAGE AVAILABLE] 

9. 5,114,876, May 19, 1992, Selective epitaxy using the gild process; 
Kurt H. Weiner, 117/53, 58; 148/DIG.105, DIG. 106; 438/498, 535 [IMAGE 
AVAILABLE] 

10. 5,005,085, Apr. 2, 1991, Controllable semiconductor image sensor and 
arrangement with such a sensor; Hans Spies, et al . , 348/311 [IMAGE 
AVAILABLE ] 

11. 4,973,122, Nov. 27, 1990, Optical nonlinear cross-coupled 
interferometer and method utilizing same; David Cotter, et al . , 385/50; 
250/227.11, 227.19; 307/407, 409; 356/350; 385/1, 122 [IMAGE AVAILABLE] 

12. 4,749,840, Jun. 7, 1988, Intense laser irradiation using reflective 
optics; Bernhard Piwczyk, 219/121.68, 121.69, 121.74, 121.76 [IMAGE 
AVAILABLE] 

13. 4,706,018, Nov. 10, 1987, Noncontact dynamic tester for integrated 
circuits; Johannes G. Beha, et al . , 324/751 [IMAGE AVAILABLE] 

14. 4,593,306, Jun. 3, 1986, Information storage medium and method of 
recording and retrieving information thereon; D. D. Marchant, et al . , 
257/617, 448; 365/114 [IMAGE AVAILABLE] 



15. 4,505, 947, Mar. LS^ 1985, Method for the depositio^of coatings upon 
substrates utilizing ^^Bgh pressure, non-local therma^^^[uilibrium arc 

plasma; Vladimir Vukan^vic, et al., 427/452; 204/192.1,^^8.41; 
219/121.47; 376/916; 427/455, 456, 561, 568 [IMAGE AVAILABLE] 

16. 4,446,557, May 1, 1984, Mode-locked semiconductor laser with tunable 
external cavity; Luis Figueroa,. 372/45, 18, 19, 20, 43, 48, 56, 73 [IMAGE 
AVAILABLE] 

17. 4,234,356, Nov. 18, 1980, Dual wavelength optical annealing of 
materials; David H. Auston, et al . , 438/799; 117/54, 904, 934, 936; 
148/DIG.3, DIG. 90, DIG. 92, DIG. 93; 219/121.6, 121.66; 250/492.2; 257/617; 
438/530, 796 [IMAGE AVAILABLE] 



=> d cit ab 14 9 



9. 5,114,876, May 19, 1992, Selective epitaxy using the gild process; 
Kurt H. Weiner, 117/53, 58; 148/DIG.105, DIG. 106; 438/498, 535 [IMAGE 
AVAILABLE] 

US PAT NO: 5,114,876 [IMAGE AVAILABLE] L4 : 9 of 17 

ABSTRACT : 

The present invention comprises a method of selective epitaxy on a 
semiconductor substrate. The present invention provides a method of 
selectively forming high quality, thin GeSi layers in a silicon circuit, 
and a method for fabricating smaller semiconductor chips with a greater 
yield (more error free chips) at a lower cost. The method comprises 
forming an upper layer over a substrate, and depositing a reflectivity 
mask which is then removed over selected sections. Using a laser to melt 
the unmasked sections of the upper layer, the semiconductor material in 
the upper layer is heated and diffused into the substrate semiconductor 
material. By varying the amount of laser radiation, the epitaxial layer 
is formed to a controlled depth which may be very thin. When cooled, a 
single crystal epitaxial layer is formed over the patterned substrate. 
The present invention provides the ability to selectively grow layers of 
mixed semiconductors over patterned substrates such as a layer of 
Ge.sub.x Si.sub.l-x grown over silicon. Such a process may be used to 
manufacture small transistors that have a narrow base, heavy doping, and 
high gain. The narrowness allows a faster transistor, and the heavy 
doping reduces the resistance of the narrow layer. The process does not 
require high temperature annealing; therefore materials such as aluminum 
can be used. Furthermore, the process may be used to fabricate diodes 
that have a high reverse breakdown voltage and a low reverse leakage 



